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EDITORIAL. 


All contributions to be sent to the Editor, 29 St. Andrew’s Mansions, 
Dorset St., W.r. 


E believe that the article we publish from two 

Australian contributors will interest a large number of 
our readers. A fair proportion of these are engaged in the 
teaching as well as the administration of anesthetics, and to 
them an article devoted entirely to the instructional as 
opposed to the administrational side of anzsthetic work will, 
we hope and believe, be of the greatest interest and of no little 
value. It is one of the weak points in a working hospital 
anzsthetist’s professional life that he has so little opportunity 
of studying the methods and practice of those at any other 
hospital but his own. Even in his own town it is rarely that 
he can find time and opportunity to watch the practice of 
those working at other hospitals than that where he is himself 
engaged. It is, of course, not the same thing to read about 
work as to see it in being, but it is the next best thing. And 
where workers so far away as those in the Antipodes are 
concerned it is the only way in which we can get any fami- 
liarity at all with their practice. We believe, therefore, that 
an article of the kind which we present in this number is 
likely to be of great service to English hospital anesthetists. 
It is incidentally a fine tribute, it seems to us, to the 
thoroughness and the ideals of our Australian confréres. 
There are features, especially in the scheme for education of 
honorary anesthetists, which appear to us superior to the 
arrangements made in many of our own great hospitals. 
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PRIZE ESSAY. 


A? their last meeting the Editorial Board of this Journal 

decided to offer a prize of £15 for the best essay submitted 
to them on any subject directly concerning the physiology or 
practice of anesthetics. The prize is open to any man or 
woman with a qualification within the British Empire. The 
essays should be not less than two nor more than six thousand 
words, and must reach the Editor before August 31st, 1934. 
The Board are the sole judges for awarding the prize, and 
reserve the right of publishing in the Journal any essay 
submitted to them. Essays must be written or typed on one 
side of the paper only. 
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INTRA-THECAL NERVE ROOT BLOCK. 


SOME CONTRIBUTIONS AND A NEW TECHNIQUE. 


From a paper read before the Anesthetic Section, 
Royal Society of Medicine. 


W. ETHERINGTON-WILSON, F.R.C.S. 
Torquay. 


T oO become: expert in the art of spinal analgesia is no 
simple matter for the beginner, for many solutions 
and techniques are available and many problems present 
themselves which form subjects for discussion and dis- 
agreement. The literature is abundant, very illuminating, 
and worthy of a very close inspection for a beginning. 
One essential aspect of the subject, however, is deplorably 
lacking, e.g. experimental work carried out with fluids 
of known densities in imitative spinal canals of glass, a 
study I have termed mock spinal analgesia. 

However closely the whole subject of spinal block is 
considered, and followed by a fair experience of a number 
of cases, there still remains in many minds a vague fear, 
an uncertainty, a lack of confidence. Failures, partial or 
complete, uncontrollable results, unexplained effects help 
to produce this inferiority complex. The remedy, surely, 
is a more perfect understanding of the behaviour of the 
injected solution in the subarachnoid space. 

Mock spinal block experiments definitely make such 
necessary visualization possible, and the importance of this 
method of study cannot be exaggerated. After carrying 
out hundreds of experiments during the course of nine 
months, I soon discarded the obvious criticism that an 
inert glass canal must give worthless results, when com- 
pared with the more active human spinal canal. From 
these mock experiments much is learnt, visualization 
becomes possible, and confidence replaces fear and 


uncertainty. 
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APPARATUS. 

The spinal tube can be seen or obtained from Messrs. 
Allen and Hanbury, London. I used glass canals of 
different calibres and curves, mounted on boards with 
markings indicating certain anatomical levels, straight 
tubes for simultaneous injection and comparison experi- 
ments, a tiltometer for measuring angles, syringes, 
artificial spinal cords and a _ seconds-hand clock for 
estimating the time taken by the injected fluid to produce 
results under varying conditions. Various solutions are 
employed, usually dyed; eosin, methylene blue, Indian 
ink, etc., make excellent stains. The coloured injection 
and the mock C.S.F. are sugar and salt solutions made 
to the required density. Thus the C.S.F. is taken at 
specific gravity 1,007, percaine 1,003, etc. It is quite 
unnecessary to use actual solutions, for they behave in 
the same way as the home-made. It is only essential to 
see that the mock injection and the C.S.F. are of the 
correct density and they should be at the same temperature 


when prepared. 


TYPES OF EXPERIMENTS. 

The number and variety of experiments which can be 
carried out seem almost endless; many are of little practi- 
cal importance; all sharpen the visual picture and assist 
in the acquirement of a knack. We learn about methods 
of mixing, rates of ascent and descent of solutions and 
the factors which may influence them, e.g. angles of 
inclination, curves of column, solid structures within the 
canal, pulsation, temperature, varying the density of the 
fluids, varying the amount of injection, the effect of 
different methods of injecting the solution, the behaviour 
of alcoholic solutions. 


DEFINITION. 

The ideal requirements of perfect intra-thecal nerve 
rootlet block may be stated in the following way. 
The introduction of an analgesial solution in minimum 
dilution and dosage into the subarachnoid space. The drug 
should be non-toxic, so that after absorption (which takes 
place rapidly) into the circulation it may not interfere with 
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the general goings-on of metabolism or hinder the proper 
functioning of the bulbar centres. The dose decided on 
must be delivered as a whole into the C.S.F. It is not 
recognized sufficiently that it is easier to draw off cerebro 
spinal fluid than to insert something into it, along the 
same needle. The fouling of the needle eye by the dura 
and possibly the arachnoid are responsible for this error, 
the result being that part of the whole of the solution 
may be deposited extra-durally. The remedy is simple. 
To ensure complete delivery the needle eye must pass 
further into the canal and get clear of the rather easily 
mobilized, posterior, dural lining. The distinct danger of 
injuring the cord is got over by using an interspace which 
is never in relation to this structure. The third lumbar 
intervertebral space is undoubtedly the highest safe space 
in the adult. It is probable that a blunted needle may at 
times push a cone-like process of dura forwards before 
penetration, which suggests another reason for using a 
safe interspace. 

The solution introduced must be capable of travelling 
and should move upwards to avoid waste in the sacral 
canal in order that the spinal cord and rootlets shall be 
bathed. Manifestly the latter fibres will be more easily 
affected than the more coarse roots themselves and 
particularly the anterior motor roots. The solution having 
reached a required nerve segment which forms the upper 
boundary of the operation zone, it should be stopped 
from ascending further and producing higher and un- 
necessary segmental blocks. In short, we should be able 
to produce an accurate area of analgesia sufficient for the 
operative needs, and thereby dosage is able to be kept 
at a minimum. In order to get a complete result, e.g. 
an anterior and posterior rootlet block, the solution must 
mix well with the C.S.F. so that it may be brought in 
contact with all nerve tissues in this area, equally. The 
analgesia must outlast the surgeon’s time of operating 
comfortably; there should be no need for hurry or supple- 
ments. Having set out to give a spinal analgesia let it be 
a spinal, and there should be no need for further toxic 


adjuncts. 
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Consider intra-thecal block in three main zones: 


1. A low zone, bounded above by the first lumbar nerve 
segments (Poupart’s ligaments), for operations on the lower 
limbs and perineum. 


2. A medium zone, bounded above by the tenth 
thoracic segments (umbilicus), for operations on the lower 
abdomen and pelvis. 


3. A high zone, bounded above by the fifth thoracic 
segments (nipple area), for operations on the upper abdomen 
and lower thorax. 


Intermediary zones should also be obtainable, as in 
cases of par-umbilical hernia, inguinal hernia, and opera- 
tion on the foot. Here we require a high medium, a high- 
low, and a low-low analgesia. The lower the block, the 
the smaller the dose, the less effect on the patient. The 
technique should be considered safe, simple to understand, 
controllable, and sure in action. The immediate and 
remote after-results of all kinds should compare very 
favourably with other forms of anesthesia, so that the 
many who still avoid this form of anesthetic may be 
induced to recognize its value. The percentage of failures, 
which will always be in direct proportion to the skill and 
knowledge of the anesthetist, can be reduced to a mini- 
mum, and should be capable of explanation and 
correction. 

A patient should not be given a spinal when in complete 
possession of his senses. Sleepiness, amnesia, and loss of 
fear in some degree are easily produced by hypnotics. The 
nervous patient is not barred from spinal analgesia. The 
induction should not be in any way unpleasant; lumbar 
puncture can be done painlessly. 

In order to attempt to conform to the ideal require- 
ments stated above we must acquire a knowledge of the 
subject generally, a study of anatomy in relation to many 
side issues, and a knowledge of mock spinal analgesia in 
glass canals, and in the recent-dead body. There must 
exist a clear and fixed idea that most failures and probably 
the majority of complications are due directly to careless- 
ness and errors in technique and are therefore avoidable. 
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ANATOMICAL 

The technique to be mentioned, consists briefly in 
allowing a light solution (percaine) to ascend up the 
vertical spinal canal, and timing it to reach certain levels. 
The run being a straight one from the third lumbar space 
to the fourth dorsal vertebra (fifth thoracic nerve rootlets), 
we are not concerned with the curves of the spinal canal 
to any extent. The lumbo-sacral and cervico-dorsal for- 
ward convexities are fixtures, in comparison to the 
intervening adjustable dorsi-lumbar column. The canal 
tends to be divided into compartments by the spinal cord, 
anterior and posterior roots, dentate ligaments and 
posterior median septum. Theoretically it would appear 
best to inject a solution below the conus medullaris and 
allow it to ascend vertically so that the hypobaric fluid 
may enter these divisions and ascend along them. Solid 
structures, like the contents of the spinal canal, allow a 
solution to ascend but they have a brake action on its rate 
of travel. Yet it so happens that the rate of ascent of 
percaine up a spinal glass canal with no solid contents is 
approximately the same as in the actual human canal. 
The reason for this is that the glass canal also produces a 
brake action on the ascent rate of percaine, because the 
same cubic space is occupied by a larger quantity of heavy 
C.S.F. As it mixes with the injected lighter solution it is 
making it heavier, and the higher the solution travels the 
slower the rate of ascent. Ascent rates are similar in glass 
and human spinal canals. 

Examination of a number of spinal canals, spinal cords 
and skeletons (R.C.S. Museum) of various heights, enable 
certain distances to be measured. It is not proposed to 
mention a complicated number of figures. The distances 
required are those from the needle in the third lumbar 
space to the first lumbar, tenth thoracic and fifth thoracic 
spinal nerve rootlets. It is sufficient to know whether the 
adult is short (5 ft. or slightly less), average height (5 ft. 
8 ins. to ro ins.), or tall (6 ft. 2 ins.). The average 
distances 6, 9 and 13 inches and one inch taken away or 
added on supplies the figures for the other two types of 
stature. The figures 6, 9 and 13 inches will be used through- 
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out as representing the space to be traversed by an ascending 
guide to produce low, medium or high areas of block. 

The dura is not attached firmly to the posterior wall 
and lies on a variable layer of extra-dural fat. It has 
been mentioned that a blunt needle may at times raise 
it from its bed. In looking at anatomical specimens it 
is almost impossible to imagine that any quantity of C.S.F. 
can leak after a puncture. Dense structures must prevent 
a leak outside the bony canal. Seepage into extra-dural 
fat does not seem likely because, (1) it is improbable that 
a clean puncture in the dura remains patent, (2) it pre- 
supposes that the arachnoid puncture also remains open 
and opposite the dural stab, (3) extra-dural fatty tissue 
is more likely to act as a cork, when the dura is pressed 
back against it by the pressure of the subarachnoid fluid, 
(4) there is a type of headache which developes a few days 
after an operation, made worse by moving about and 
sitting up and relieved rapidly by lying flat or in the head 
down position; this phenomenon cannot be due to leakage, 
(5) in the operation of laminectomy a very great deal of 
C.S.F. is lost, yet headache is not a great feature of all 
these cases. 

PHYSICAL. 

Absorption of the injected solution which takes place 
very rapidly in the human canal is the great absent 
feature in mock experiments and has to be taken into 
account, otherwise it would be very tempting to believe 
from experiments that an ascending solution must reach 
the cervical and cranial subarachnoid spaces even after 
the safe interval has elapsed. The best proof of rapid 
absorption lies in the fact that after a few minutes a level 
of analgesia is established which cannot be altered to a 
higher area of block by appropriate sloping of the canal. 

If absorption is rapid the patient must get a large dose 
of the drug into the circulation rather suddenly and this 
seems a possible source for many headache cases and 
temporary palsies of nerves, particularly the intra-cranial. 
These no doubt arise from a cerebral oedema. Cushing 
has suggested oedema as a cause in the case of the 
abducent nerve, which becomes strangulated for a time by 
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the strap-like action of the anterior inferior cerebellar and 
internal auditory branches of the basillar artery, which 
cross its course at right angles on the ventral surface of 
the pons. Oedema within the cranium we know does not 
clear rapidly and in this respect differs from oedema else- 
where. It is not surprising, therefore, that many after- 
effects should be met within the skull. The common 
occipital headache, fleeting or otherwise, may be connected 
with the fact that in this area, the meeting-place of many 
venous sinuses, there is a large dose of the drug present, 
and venitis or a meningeal irritation may conceivably 
result. From glass canal experimental evidence it does 
not seem possible that a light watery solution like percaine 
can ever reach the higher subarachnoid spaces by direct 
ascent in an intelligently conducted procedure. I am 
convinced that after the adoption of the Trendelenburg 
position of 10°-15°, when using percaine, that it is quite 
impossible for the light mixture of percaine and C.S.F. 
which has been allowed to ascend to a certain level before- 
hand, to diffuse any higher. Diffusion proper is a very 
slow process in the absence of disturbing currents, a 
process taking hours and days. In spinal analgesia we 
are dealing with seconds and minutes. Mixing and rapid 
absorption are also taking place to assist in preventing 
spread to ultra high levels. With regard to the question 
of currents. These manifestly will be more likely to arise 
in rapidly travelling solutions, e.g. rapid and rough 
methods of injection; very light solutions, especially 
alcoholic; in cases where a light solution is allowed to 
ascend up one side of the canal as a peripheral stream with 
little chance of much mixing and alteration in its density. 
In the technique of vertical ascent, using slowly injected 
percaine, a slow, steadily rising and well mixed area 
travels up the whole width of the spinal canal and the 
absence of marked currents is a strong feature. 

The Mixing Problem. Mock experiments soon show an 
obvious tendency for the injected solution not to mix. 
Percaine 1,003 and a hyperbaric solution 1,010, are 
injected separately into a canal placed at an angle of about 
30°. The percaine rises via the dorsum of the tube and 
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collects at the top. The heavy solution descends via the 
ventrum and settles in the sacral canal. These positions 
will be kept for long periods without diffusion or mixing. 
When the tube has been inverted the solutions pass each 
other without any attempt at mixing and eventually 
change ends. A series of solution was injected in a similar 
manner. If the exact levels be noted by a mark and the 
tube put away for three or four days and then re-examined, 
it will be found that there has been practically no alteration 
of levels. Diffusion is too slow a process to be heeded 
much and this at times in spite of currents. To get mixing 
to occur two good methods are available: (1) The usual 
method of allowing a fluid to travel along one side of the 
canal and making it cross to the opposite side by turning 
the tube over. (2) Allowing a light solution to ascend up 
the vertical canal is the best method of mixing. It rises 
steadily and slowly, getting more sluggish in the higher 
reaches because it is mixing every centimetre of the way 


with the heavier C.S.F. 


RATE OF ASCENT. 

The rate of ascent of a hypobaric solution can be 
estimated, but in order to get consistent results any factors 
influencing this rate must be enquired into. These will be 
discussed in the following order: 

(a) Angle of inclination. (b) Amount injected. (c) 
Method of injection. (d) Effect of temperature. (e) 
Variations in specific gravity. (f) Behaviour of alcoholic 
solutions. These effects are well demonstrated by mock 
spinal analgesia in glass tubes and may be carried out also 
in a recent-dead body. The proof of their value is con- 
firmed by theatre experience. 

Angle of Inclination. Two similar experiments were 
carried out, in one case with the tube vertical and in the 
other with the tube at angle 45°. In the same period of 
time it will be seen that ascent at an angle is much more 
rapid than ascent in the vertical tube. This is a very 
important experiment and easy to confirm. The reason for 
a slower ascent in the vertical position is concerned with 
better mixing, resulting in the light solution becoming 
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heavier and heavier as it ascends to canal. Percaine under 
certain conditions reaches the high-block level in 40 
seconds in the vertical canal; thereafter it travels much 
more slowly; in fact it is slowed up by four or five times 
in the cervical region as compared with its initial rise in 
the lumbar region. There can be no question of the safety 
of the vertical position when the operator knows the ascent 
rate of percaine or similar hypobaric solutions. 

Amount Injected. I propose to say little about amounts, 
as it is obvious that the greater the amount injected the 
more rapid will be the rate of ascent. Roughly speaking, 
doubling the dose nearly doubles the rate of ascent. There 
is little practical difference, however, when the amounts 
do not differ widely: little difference is seen between say, 
10 and 12 c.c. of percaine. 

Method of Injection. Rapid injection of a solution gives 
a wider local field of mixing in the vertical position and 
tends to extend further down towards the sacral canal. 
The impetus given to the fluid allows it to reach the low- 
block level more quickly. The converse is the case with 
the slow injection. Once the syringe impetus is removed, 
however, the slowly injected solution travels rather faster 
than the rapid one. The reason again lies in the question 
of mixing. In the vertical canal barbotage appears as a 
disappointing method, if it is hoped by this means to push 
a solution rapidly up to high levels. A slow injection 
arrives there just as rapidly, if not sooner. As the calcula- 
tion of rate of ascent must depend on uniformity, any 
rapid or erratic method of injection must be discarded, 
apart from their other possible drawbacks. In all cases 
the injection is carried out by a continuous slow injection. 

Temperature. The following simple facts draw atten- 
tion to this important factor in the rate of travel of a 
solution. 

(a2) A stovaine glucose solution (1,010) lying cold in 
the sacral canal of a glass tube containing similar cold 
C.S.F. can be made to rise up the vertical canal by the 
heat of the hand. 

(b) Percaine (1,003) if injected very cold into a vertical 
warm tube and C.S.F. will sink towards the sacral canal. 
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In other words, it is forgotten that a solution is only at its 
stated specific gravity at a certain temperature. Cold 
makes it heavier and warmth makes it lighter for the time 
being. By heating a stovaine glucose solution sufficiently 
after injection it may be made to rise up the canal. Con- 
versely, if percaine be chilled enough it will act tempor 
arily as a heavy solution. Temperature forms a very 
important factor then in estimating the rate of travel of a 
hypobaric solution, for cold will delay or slow the ascent, 
warmth will accelerate it. In actual practice the exact 
temperature of the percaine does not matter so long as it 
approximates the patient’s temperature, i.e. between 97° 
and 99°F. Should the case on the table have a tempera- 
ture of 103°F. the solution injected should be as near this 
as possible. In this way we may expect to get uniform 
results. A very cold solution tends to sink and, as it 
slowly warms up, it rises by a piecemeal method, by 
streaks and puff-balls, producing a very irregular effect. 
This may well explain cases of patchy analgesia. 

Specific Gravity. The effect of this is obvious on the 
ascent rate. The lighter the solution the more rapidly will 
it ascend. If percaine takes a certain time to travel 
thirteen inches, this rate only refers to hypobaric solution 
having the same specific gravity, e.g. 1,003. Spinocaine 
in the same dose would move more rapidly. 

Alcoholic Solutions. Alcohol lightens a fluid consider- 
ably and it may be expected to ascend more rapidly if 
used in the same dosage as percaine. Two c.c. of spino- 
caine travels up the vertical glass canal at about the same 
rate as 10 c.c. of percaine. Alcoholic solutions tend to 
cause great disturbance and currents in a watery fluid and 
it is possible that a strong current may carry the solution 
to higher levels than is expected, in spite of a slight 
Trendelenburg, thus at times showing signs of uncontrolla- 
bility. The rise of an alcoholic solution is in great contrast 
to the steady regular ascent of percaine. 


SUMMARY. 
The vertical spinal canal offers an exceilent method of 
mixing, for the quiet and steady rise of hypobaric per- 
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caine. The rate can be estimated to the low, median and 
high levels, distances of 6, 9g and 13 inches in a 
person of average height. A uniform technique is neces- 
sary for accuracy, i.e. certain dosage, slow injection, 
equable temperature of percaine. The vertical position is 
a perfectly safe posture if the percaine is timed; further 
ascent is prevented instantaneously by the Trendelenburg 
position. 
THE ACTUAL TECHNIQUE. 

Apparatus. Twenty c.c. ampoule of percaine, 1,500 
solution, S.G. 1,003. 1,200 percaine having a similar 
S.G. is often used for operations of shorter duration; 
20 c.c. syringe with nozzle to fit lumbar puncture needle. 
The needle used should be of fine calibre, not too rigid, 
short-pointed but not too blunt. A small gallipot to hold 
the percaine out of the ampoule; a dish containing faintly 
acidified water at a temperature of 1roo°F. Into this is 
placed the syringe, ampoule, needle and small gallipot for 
a few minutes before the patient arrives. A tiltometer to 
give the Trendelenberg angle of 15° (always very difficult 
to guess); sterilized gloves; hypodermic syringe with one 
very fine needle for local analgesia of skin and subcu- 
taneous tissues and lumbar aponeurosis; a longer needle 
for further analgesia of the deeper tissues, especially the 
region near the lamine. This needle also gives the 
operator the line for the lumbar puncture needle, in those 
cases where the spinous processes are difficult to see or 
palpate. Intravenous saline apparatus; ampoules of 
copolamine gr. 1/1ooth and gr. t1/200th (without 
morphia), atropine; ephedrine (usually gr. 13); cora- 
mine (5 c.c. Ampoule). The anesthetist must be prepared 
to give an inhalation anesthetic should this become neces- 
sary. The operating table must be capable of easy and 
immediate adjustment. Some form of handcuff for the 
patient’s forearms and wrists, such as a square piece of 
canvas, which the patient lies on, with broad straps each 
side for the forearms and wrists. An anesthetic screen is 
sometimes necessary. An adjustable trolley to allow the 
return of the patient in the head-down position to a similar 
position in bed, blocked at the foot. Failing such a trolley, 
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it is better to use the canvas stretcher for conveyance when 
the position can easily be maintained. 

Preparation. As for general anesthesia. Glucose being 
given to within two hours of operation. A simple sedative 
the night before. Lumbar skin is prepared at the same 
time as the operation field. In spinal analgesia the impor- 
tance of asepsis cannot be overstated. It is unwise to trust 
to a single daub of iodine before lumbar puncture. One 
hour before operation the patient is placed comfortably on 
the theatre trolley, the room darkened or the ward patient 
screened. The ears are plugged with cotton wool and the 
average person received scopolomine gr. 1/1ooth intra- 
muscarly. It is desired to produce if possible not deep 
sleep from which they cannot be roused, but that state of 
somnolence which produces a loss of any fear and a very 
imperfect or no realisation of what is taking place. Talk- 
ing to and touching the patient is avoided as much as 
possible. It is often necessary to give a second dose gr. 
1/200th scopolomine, half an hour later. On rare 
occasions I have delayed the operation a few minutes for 
a third dose in resistant cases. Everything is got ready in 
the theatre so as not to keep the patient waiting. The 
patient is sat up across the table and leans comfortably 
forwards supported by a nurse. The local analgesic is 
inserted. The third lumbar space is punctured and when 
C.S.F. appears the stylet is re-inserted and the needle is 
pushed a couple of millimetres or so further into the canal 
by a corkscrew movement. The nurse now makes the 
patient quite upright, the slow injection is commenced 
(about 15 seconds for ro c.c.), and at the same time the 
seconds-hand clock is started. A certain number of 
seconds is allowed to elapse before the patient is put into 
the dorsal position: the latter is carried out without any 
delay, and as they reach this position the table is being 
sloped head down to an angle of 15°. It is clear that team 
work is necessary for this part of the procedure; the rest 
is simple. Average doses and times are as follows: 

For a low spinal, 10 c.c. percaine (1-1500), 20 seconds allowed upright. 
For a median ,, 12 ,, os » 3°0—Cl ss ” ” 
For a high i we = - 40 os oe p 
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As the fluid has to travel 6, 9 and 13 inches it will be 
seen that percaine in these doses is travelling at the rate of 
about three seconds to the inch. Mention should have 
been made of the injection of ephedrine given intra- 
muscularly ten minutes before lumbar puncture. After 
three minutes or so at angle 15°, I raise the patient 5° and 
they are kept at a 10° slope for the remainder of the opera- 
tion. It is quite unnecessary to turn the patient when using 
the vertical method. I have been asked if it is dangerous 
to use the vertical position for induction on account of the 
fall in blood-pressure. The answer is that there is no fall 
in blood-pressure in such a short period as forty or more 
seconds. The pins-and-needles effect in the legs is usually 
not even evident until they are comfortably in the dorsal 
position. The doses mentioned are average ones and suit- 
able for most cases. I have used 6 c.c. for low-block and 
have obtained high-block with 10 c.c. The method tends 
itself to a reduction in dosage. Small dosage, however, is 
not recommended until the technique is mastered. 

Forty-six cases have been done to date by the vertical 
ascent method, and I am satisfied the technique is simple, 
safe and sound. Sixteen of these cases were high blocks 
for operation on the gall-bladder, stomach, duodenum, 
ureteric calculus, intestinal obstruction, including one case 
of lumbar sympathectomy. The great majority of the 
remaining 30 cases were median spinals in connection with 
lower abdominal complaints. The results of this technique 
have proved eminently satisfactory. 


CONCLUSION. 

1. Stress has been laid on using a safe space for lumbar 
puncture. We are reminded that it is not difficult to fail 
to deliver the whole dose for injection. 

2. Mock spinal analgesia is a sine gta non to an 
intending successful spinal anesthetist. 

3. The method of vertical ascent has been described and 
the factors responsible for its success. 
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ANAESTHETIC TECHNIQUE EMPLOYED IN 
TWO AUSTRALIAN TEACHING HOSPITALS 


By F. W. GREEN, M.B., Ch.B. 


Senior Honorary Anesthetist, Melbourne Hospital, 
Melbourne, Australia. 


and 
GEOFFREY Kaye, M.D. 
Honorary Anesthetist, Alfred Hospital, Melbourne. 


[Tus report describes the routine anesthetic practice in 

two teaching hospitals in Melbourne, Australia. They 
are general hospitals, the largest in Melbourne, each con- 
taining over two hundred and thirty surgical beds. Both 
employ very similar anesthetic methods, which may be 
taken as fairly representative of Australian anesthetic 
practice. In each hospital, there are a number of surgical 
teams comprised of an honorary surgeon, an honorary 
assistant-surgeon, a house-surgeon and an honorary anes- 
thetist or honorary assistant-anesthetist. Each team usu- 
ally operates on two half-days weekly, anzsthetics being 
administered by the honorary anesthetist or by house-anes- 
thetists working under his supervision. In the absence of 
the honorary anesthetist, a house-anesthetist acts as his 
deputy in minor cases, whilst, in major cases, a resident 
anesthetist of greater seniority is available. 

1. Status of Honorary Anesthetists. In one hospital, 
honorary anesthetists are full members of the Hospital 
Staff and are entitled to vote at Staff meetings. At the other 
hospital, they are merely represented on the Staff by one 
of their number. Honorary assistant-anesthetists are not 
members of the Staff. In the first-mentioned hospital, there 
are four honorary anesthetists and six assistants: in the 
other, there are five honorary anesthetists, and one assis- 
tant. Allocation of anesthetists to the surgical teams is by 
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mutual arrangement and is permanent: it is usual, too, for 
each anesthetist to be associated with more than one 
surgical team. 

In one hospital, honorary anesthetists are available by 
roster for emergency work irrespective of ‘their surgical 
teams. This is designed to make available experienced 
anesthetists in cases likely to throw undue responsibility 
upon the house-anesthetists. The responsibility for sum- 
moning an honorary anesthetist rests, however, with the 
honorary surgeon concerned, and not with the resident 
medical staff. A case of serious intestinal obstruction in the 
small hours of the morning illustrates the circumstances 
under which the ‘‘anesthetist of the day’’ might be 
summoned. 

2. Training of Anesthetists. Until recently, Australian 
anesthetists, likes Topsy, ‘‘ grow’d.’’ There was no special 
course of training and most anesthetists were more or less 
engaged in general medical practice. Lately, there has been 
a greater tendency towards specialism. 

The present method of training may be best appreciated 
by tracing the career of the embryo anesthetist from his 
student days until he attains the status of a full honorary 
anesthetist. 

As a student, he receives only three lectures on anzs- 
thesia, given in the fifth year of the university course by a 
physiologist, not by a practising anesthetist. His further 
training is received at the teaching hospitals during his 
sixth year from the honorary anesthetists and assistants, 
all of whom are ex-officio instructors. The curriculum 
demands that he shall administer at least ten general anzs- 
thetics under supervision, after which he is certified as 
competent unless his instructor takes a contrary view. 

The student is taught to give ethyl chloride and ether 
by the ‘‘open’’ method, as well as the ethyl-chloride-ether 
and carbon dioxide-ether ‘‘sequences’’ and the endo- 
pharyngeal and endotracheal administration of ether. Some 
tuition is given in the use of chloroform and the gaseous 
anesthetics (nitrous oxide and ethylene), efforts being made 
to allow the student himself to give the anesthetics in a few 
cases. Theoretical teaching is limited to the three lectures 
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mentioned above and to what the instructor can impart 
during the actual anesthetic administrations. Since silence 
must be preserved in the operating-theatre and the pupil’s 
attention not distracted from observation of his patient, this 
instruction is necessarily small. An effort is made, how- 
ever, to give some theoretical teaching before or after the 
practical tuition. On the whole, it must be admitted ‘that 
the instruction of students in anesthesia is quite unsystem- 
atic and inadequate. 

The student, should he obtain a house-appointment after 
qualification, is ill-equipped for the anesthetic work which 
will fall to him as a house-physician, and which consists ot 
acting as occasional deputy for the honorary anesthetist or 
house-anesthetist. His first few administrations are usually 
supervised by a senior resident medical officer, as are his 
early attempts at gas and endotracheal anesthesia. His 
subsequent progress will depend largely upon his experi- 
ence, his enthusiasm, and the opportunities available for 
discussion with his more senior colleagues. Should he be 
detailed for duty as house-anesthetist, he will at least have 
opportunity of administering some five hundred anesthetics 
during his year as resident medical officer. He will complete 
that period with a good working knowledge of the adminis- 
tration of ethyl chloride, ether and chloroform by the 
various standard techniques, together with some experience 
in gas-anesthesia. Wider knowledge of the last-named will 
be gained during his subsequent career as senior resident 
medical officer or as honorary assistant-anesthetist. 

The honorary assistant-anesthetist, on appointment, is 
usually assigned by the anesthetic staff to a surgical team, 
where he works under the friendly supervision of a full 
honorary anesthetist. When acquainted with the standard 
methods employed in the hospital, he is appointed to a team 
where he is released from supervision. His appointment is 
probationary, but, should he prove himself, it is open to 
the anesthetic staff to support his application for the post 
of full honorary anesthetist. 

There has been no systematic training open to the aspir- 
ing anesthetist, who, if he wished to improve his technique, 
was obliged to pick up what information he could by 
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informal attendance at the hospitals. Post-graduate classes 
in medicine and surgery are held annually in Melbourne, 
and are attended by graduates from every State of the 
Commonwealth, but only in 1933 has anesthesia been 
included in the syllabus. 


3. Technique. 
A. PREMEDICATION AND BASAL NARCOSIS. 


(a) Premedication. Previous to ether anesthesia, ten 
grains of chloretone are given on the evening before opera- 
tion and again in the morning one hour prior to operation. 
The morning dose of chloretone is accompanied by the 
hypodermic administration of from one two-hundredth to 
one-hundredth of a grain of atropine. Very nervous patients 
receive, instead of chloretone, one of the barbiturate 
sedatives such as veronal or sodium amytal. 

Before chloroform anesthesia, sedatives are regarded as 
undesirable for fear of respiratory depression. Atropine 
alone is administered in such cases. 

Before gaseous anesthetics, it is customary at one 
hospital to give one-sixth of a grain of morphine, together 
with one one-hundred-and-fiftieth of a grain of atropine, 
hypodermically one hour before operation. Toxic goitre 
patients receive no atropine. At the other hospital, three 
grains of sodium amytal are given orally on the evening 
prior to operation and repeated in the morning ninety 
minutes before operation. In addition, one-sixth of a grain 
of morphine and one one-hundred-and-fiftieth of a grain of 
atropine are given forty-five minutes before operation. 
Should the sedative effect of the sodium amytal be deemed 
adequate, the injection of morphine is withheld. Nembutal, 
given in place of sodium amytal, is lately gaining vogue in 
both hospitals. 

Before regional and spinal anesthesia, rather large doses 
of premedicant are used, the drug usually depending upon 
the surgeon’s preference. (It is customary, although not 
invariable, in Melbourne for such anesthetics to be adminis- 
tered by the surgeon and not by the anesthetist.) The oral 
use of sodium amytal, the hypodermic injection of morphine 
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or morphine-hyoscine combinations and the rectal adminis- 
tration of paraldehyde are amongst the means of premedica- 
tion employed. 

(6b) Basal Narcosis. This has gained small popularity in 
Australian hospitals for a variety of reasons. The difficulties 
of adequately supervising the dosage and administration in 
hospital practice need no emphasis. Further, where an 
extensive operating-list has to be handled, it is difficult to 
know in advance at just what hour a given patient will be 
brought to operation, and therefore to decide when basal 
narcosis should be initiated. Finally, and of still greater 
moment, it is felt that the psychical advantages to the 
patient of basal narcosis are outweighed by its enhanced 
risk of respiratory depression. 

However, it happens occasionally that very nervous or 
mentally non-co-operative patients receive basal narcosis. 
Even here no attempt is made to carry the narcotic effect to 
the stage of surgical anesthesia. The usual procedure is to 
administer paraldehyde rectally in a dose of up to three- 
quarters of a drachm per stone of body-weight, or sodium 
amytal by mouth in divided doses totalling at most nine 
grains. Colonic oil-ether has fallen into disuetude, because 
it is impossible to predetermine what is a safe dose for a 
given individual. Avertin is not in favour; it is a powerful 
respiratory depressant with a rather narrow margin of 
safety. Where the rectal method of basal narcosis is desired 
it is believed to be obtainable with greater certainty and 
more safety by the use of paraldehyde rather than of 
avertin. 

The intravenous injection of such drugs as pernocton, 
somnifene, sodium amytal or nembutal has been abandoned, 
because it was felt that drugs of such potency should not be 
injected into the circulation in a way which releases them 
from further control. 


B. INHALATION ANAESTHESIA. 

(a) Ethyl Chloride.—This drug is limited in application 
to very minor operations requiring at most one minute’s 
anesthesia, e.g. removal of a single tooth, incision of an 
abscess, etc. It is also employed in small amounts for in- 














Anesthetic Technique 61 


duction of anesthesia to be maintained subsequently with 
ether. It is given only on an open mask of the Schimmel- 
busch type. 

(b) Ether.—(i) ‘‘Open’’ Technique. This is the ‘‘stan- 
dard’’ anesthetic technique in Australia, with the possible 
exception of the tropical North, where chloroform has a 
vogue. The popularity of ether is due to its ease of adminis- 
tration, its wide margin of safety, its portability and cheap- 
ness and the excellent relaxation which it yields even in 
comparatively unskilled hands. Induction is by the ethyl 
chloride-ether or carbon dioxide-ether ‘‘sequences.’’ The 
administration is strictly ‘‘ perhalational,’’ using the 
Schimmelbusch type of mask. 

The incidence of respiratory sequels after ether anzs- 
thesia (and indeed after inhalational anesthesia in general) 
would seem to be noticeably low in Australia as compared 
with other countries. The reasons for this lie in the climate, 
the careful elimination of patients whose condition renders 
them unsuitable subjects for ether anesthesia, the rigid 
insistence in Australian teaching upon patency of the air- 
ways and avoidance of cyanosis and the ready recourse to 
endotracheal methods where indicated. Moreover, all 
patients receive carbon dioxide (five or ten per cent. in 
oxygen) at the end of anesthesia so as to promote full lung- 
expansion and thus lessen the risk of atelectasis. Post- 
operative inhalations at hourly or two-hourly intervals are 
initiated in all cases where pulmonary complications are 
feared. An endeavour is being made to render available 
the experience and equipment of the anesthetist in other 
medical cases requiring oxygen or carbon dioxide therapy. 

(ii) Endopharyngeal Technique. This method of 
administration was formerly widely employed in the 
surgery of the head and neck. Its use has been lately much 
restricted owing to the general employment of endotracheal 
methods, but it still finds a place in the operation of tonsil- 
lectomy by dissection with the aid of the Boyle-Davis gag. 

(iii) Endotracheal Technique. Enodtracheal ether 
anesthesia has become more and more commonplace 
during the past ten years. To-day, few junior resident 
medical officers complete their year of hospital service with- 
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out gaining considerable experience in the method. It is of 
almost universal employment in all operations upon the 
head, neck and thorax, as well as in those in which the 
patient’s posture is unfavourable to respiration, e.g. neph- 
rectomy or laminectomy. The technique is ordinarily that 
of endotracheal insufflation through a single, relatively small 
tube, but specialist anesthetists are adopting the method of 
endotracheal inhalation through a catheter so large as to 
occlude the rima glottidis. 

(c) Chloroform.—The use of chloroform is rigidly res- 
tricted to cases unsuited to ether anesthesia owing to respira- 
torf disease or to the fact that the cautery or diathermy-knife 
must be employed. Even here, it is usual to substitute 
nitrous oxide. 

The endopharyngeal or endotracheal administration ot 
chloroform is very rarely practised, as those patients who 
might otherwise require it are usually given either endo- 
tracheal nitrous oxide or ethylene. It might be mentioned 
that mixtures of chloroform and ether are regarded as being 
for practical purposes diluted chloroform, and are therefore 
subject to the same restrictions as the latter. 

(d) Gaseous Anesthetics.—For economic reasons, the 
use of gaseous anesthetics is confined to patients suffering 
from shock, hemorrhage, anoxemia, cardiac decompensa- 
tion, sepsis, toxemia and active disease of the lungs. 
Nitrous oxide is manufactured locally and is supplied to 
public hospitals in large cylinders at a cost of gs. per 100 
imperial gallons. Ethylene is imported from America and 
similarly costs 14s. per 100 imperial gallons. It must be con- 
fessed that carbon dioxide absorbtion methods which might 
reduce the cost of gas-anzsthesia, are not in common use. 

In one hospital, there is a pipe-line system by which 
gases (as well as compressed air and suction) are conveyed 
from a central reservoir to all operating-theatres. In the 
other hospital, each operating-theatre has its individual 
supply of gas in cylinders. Small portable gas-machines 
are available for minor cases in the wards and casualty 
departments of both hospitals. 

The apparatus is exclusively American or locally made 
after American models. The Safety Gas-Oxygen machine 
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is that commonly used, but other makes (McKesson, 
Foregger or their local imitations) are lately taking its place. 

Nitrous oxide and ethylene are the only gases employed. 
The choice between them is determined by individual 
preference, by the type of case, and by the nature of the 
apparatus. Generally speaking, nitrous oxide is employed 
for operations which do not involve the opening of the 
peritoneal cavity. Ethylene is mainly reserved for 
operations in which full relaxation is required, e.g. 
cholecystectomy or gastrectomy. To obtain comparable 
relaxation under nitrous oxide requires so much greater 
technical skill and experience that junior house officers are 
encouraged to master ethylene anesthesia first. 

Obviously, ethylene and nitrous oxide-ether are contra- 
indicated in cases where the actual cautery or diathermy- 
apparatus are to be employed. There is no recorded instance 
of an ethylene or nitrous oxide-ether fire or explosion in 
Australia, although precautions against the accumulation 
of static electricity are rarely observed. 

Endotracheal anesthesia with both nitrous oxide and 
ethylene is freely practised. The Magill technique is that 
usually employed. 

Endopharyngeal gas-anesthesia is restricted to positive- 
pressure machines such as the McKesson. The same applies 
to nasal administration for dentistry, which is extensively 
utilized, although endotracheal gas-anesthesia is preferred 
for major dental operations. 

(c) Regional and Spinal Anesthesia.—Regional anzs- 
thesia is usually administered by the surgeon, although in 
certain of the surgical teams it is customary for at least some 
regional anesthetic procedures to be effected by the anzs- 
thetist. The evolution of Australian anesthetists has been 
so recent that surgeons still regard the induction of regional 
anesthesia as a surgical rather than an anesthetic procedure. 

Regional anesthetic technique is too well standardized 
in all countries to require detailed description. The 
anesthetist, when engaged in this field, is usually required 
to perform local infiltrations, field-blocks, certain nerve and 
foramen-blocks and caudal anesthesia. Solutions of etho- 
caine with adrenalin are generally employed. 
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The above observations apply also to spinal anesthesia. 
Even where the anesthetist does not actually administer 
the injection, he is usually asked to attend to keep watch 
upon the patient, to treat circulatory depression should it 
arise and, if necessary, to supplement the anesthesia by 
inhalational means. 

In general, most surgeons and anesthetists appear to 
regard spinal anesthesia as less safe than inhalational. It 
is usual to restrict its use to certain operations to which 
it is particularly adapted, e.g. that for the relief of intes- 
tinal obstruction. The common technique is that of ‘‘ low’”’ 
spinal anesthesia with ethocaine solutions, preceded by the 
injection of ephedrine. 

4. Organization of Anesthetists. Anesthesia as a 
speciality is of recent development in Australia. Its 
official recognition dates in a sense from the Australian 
Medical Congress (British Medical Association) held in 
Sydney in 1929, which for the first time included a Section 
of Anesthesia. The sessions were attended by Dr. F. H. 
McMechan, Secretary-General of the International Anzs- 
thesia Research Society, and Australian anesthesia was 
thus brought into contact with overseas activities. 

A Section of Anesthesia (Victorian Branch, British 
Medical Association) was founded at the end of 1929 and 
holds quarterly meetings in Melbourne. Its membership 
is drawn largely from the anesthetic staffs of the Melbourne 
teaching hospitals. 

In the hospitals described in the present report, it is the 
practice for the anesthetists to hold a monthly meeting 
at which the work of the department is reviewed, topics 
of interest are discussed, the anesthetic policy of the 
hospital is determined, and recommendations are drafted 
to be submitted to the Medical Staff. 

In both hospitals every anesthetic fatality is made the 
subject of an enquiry. In the one hospital this is made 
by a committee consisting of a surgeon, a physician, an 
anesthetist, a pathologist, and the Medical Superintendent. 
This committee obtains evidence from the surgeon, house- 
surgeon and anesthetist concerned in the fatality, and is 
supplied with autopsy findings by courtesy of the City 
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Coroner of Melbourne and of the Government Pathologist. 
Every effort is made to ascertain the real reasons for the 
calamity, and the findings are presented at intervals to the 
anesthetic staff at their monthly meetings. 

Anesthetists in Melbourne are very conscious of the 
lack of systematized training in anesthesia. Movements are 
afoot to improve the teaching of students and to provide 
for permanent post-graduate instruction. At various 
times the local branches of the British Medical Association 
and Australian Dental Association have held clinical 
evenings at the teaching hospitals, and displays and 
demonstrations by members of the anesthetic staffs have 
been included in the programmes. The response was such 
as to impress the anesthetists with the conviction that the 
profession as a whole is interested in modern anesthetic 


methods and technique. 








THE PRESENT STATUS OF ETHYLENE* 


By IsaBeLta C. Hers, M.D., Hubbard Woods, IIl. 


ARCH 12, 1933, marked the tenth anniversary of the 

introduction of ethylene in the anesthetic field, and it 
seems a fitting time to discuss its merits, demerits, and general 
application in surgery. 

In order to determine the present status of this agent, a 
questionnaire was sent to the leading anesthetists of the 
United States, Canada and foreign countries. One thousand 
questionnaires were sent out. Five hundred and thirty-four 
replies were received. Two hundred and twenty were using 
ethylene and 314 were not using it. Ethylene was adminis- 
tered alone 737,815 times and combined with ether for 
varying periods 267,560 times, making the total of recorded 
ethylene anesthesia 1,005,375. There were no explosions or 
deaths recorded. 

The various odours of ethylene are due to impurities and 
the administration of such ethylene may be accompanied by 
nausea, gagging, vomiting, and more or less cyanosis. Im- 
pure ethylene usually produces an accumulation of yellow 
oily material in the machine connections. Since these objec- 
tionable features have been nearly eliminated by the reliable 
expert manufacturers, it is a rare occasion to have a patient 
refer to or object to the odour. 

Ethylene is not unpleasant to inhale if it is administered 
slowly, with a liberal amount of oxygen during induction of 
the anesthesia. 

The administration of nitrous oxide before ethylene is not 
practised in the Presbyterian Hospital of Chicago because, 
as stated before, pure ethylene is not unpleasant if properly 
given and because of the feeling that a combination of the 
two gases on the same machine and in a patient’s lungs may 
not be safe. So strong is this belief that we have separate 
gas machines for ethylene and for nitrous oxide; in other 


* Abstract of a paper in the Journal of the American Med. Assoc. 
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words, tanks of the two gases are never on the same carriage. 
The decision is made before operating as to which gas is to be 
used, and then its administration is continued throughout the 
operation unless a change to ether becomes desirable. 

After an extensive experience with local analgesia, chloro- 
form ether and nitrous oxide-oxygen, I feel that ethylene 
possesses distinct advantages over all other anesthetics, 
especially when combined with local infiltration in pelvic and 
upper abdominal operations. 

One of the many advantages of any gas anesthesia is the 
early awakening with little or no vomiting and the ability 
to clear the throat of mucus, and the trachea and bronchi of 
aspirated stomach contents, pus from lung abscess or material 
following jaw, mouth and throat operations. Gas is not 
irritating to lung epithelium and consequently can be given 
when anesthesia becomes necessary following pneumonia or 
any acute respiratory infection. At present the two gases, 
nitrous oxide and ethylene, are available and quite naturally 
a decision must be arrived at as to their relative safety and 
efficiency if the advantages of each are to be taken into 
account. When ether is combined with nitrous oxide-oxygen, 
the explosive hazard is fully as great as it is with ethylene- 
oxygen. Further, ethylene has the advantage over nitrous 
oxide in that it produces greater relaxation, and better oxy- 
genation can be maintained throughout long and difficult 
operations. 

Cyanosis is distressing to both surgeon and anesthetist, 
especially when they are accustomed to the appearance of 
normal oxygenated blood. 

The immediate safety of a gas anesthesia is due to the 
percentage of oxygen that can be administered with it. It 
is now quite generally agreed that blood changes depend on 
the amount of oxygen in the circulating blood; and as 
cyanosis does not develop in a properly administered ethy- 
lene anesthesia, it is quite clear that blood changes are 
practically absent. The results of the early studies of 
Luckhardt and his co-workers, relative to blood changes 
under ethylene anesthesia, have been repeatedly confirmed 
by other investigators. Brumbaugh found ‘‘no changes in 
hemoglobin, no appreciable change in the icterus index; 
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blood-sugar is increased but quickly returns to the pre-anzs- 
thetic level. There was no increase in blood urea immediately 
following ethylene anesthesia and but a slight increase in 
twenty-four hours, a moderate temporary decrease of the 
carbon dioxide combining power of the blood, no change in 
coagulation time, or in character of the clot.’’ 


An exhaustive study of ethylene concentration in the air 
of operating rooms showed (1) no evidence of building up 
of ethylene percentages in any portion of the room after the 
longest period of anesthesia; (2) electric switches were 
shown to be harmless, the maximum ethylene concentration 
at these points being 0.1 per cent, and the minimum per- 
centage which is inflammable is 3.02 per cent; (3) the tests 
show the rapid rate of diffusion of ethylene in air which 
obviously is the basic reason for the low concentration found; 
(4) the tests showed that the only points where explosive 
mixtures of ethylene and air occurred were in the immediate 
vicinity of the face mask. The dangerous area may be des- 
cribed as one foot above the mask and two feet to the side of 
the exhalation valve. All the tests were made in hospitals 
of modern construction with no unusual ventilating systems. 


The direction in which the patient’s inhalations are pointed 
is an important matter if the mask is fitted with an adjustable 
vent. 


Tests were made by the Bureau of Mines to determine the 
limits of inflammability of ethylene oxygen mixtures. It 
was found that the ethylene content must be 80 per cent or 
higher. Nine volumes or more of carbon dioxide per 
volume of ethylene were found necessary to render ethylene 
non-inflammable. This method would therefore be imprac- 
ticable as it would prevent a sufficient percentage of oxygen 
from being used with the ethylene. 


METHODS OF INSURING SAFETY. 


Safety in the use of ethylene oxygen and nitrous oxide- 
oxygen machines must be reached by removing sources of 
ignition, open flames, gas-burn cauteries near the point of 
administration fulgurating machines with an open spark, 
X-ray machines. It is open to question whether there is any 
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advantage in passing ethylene over or through water. Ex- 
perience shows that it is the static from without, not from 
within, the machine that is to be feared. Several of the re- 
ported explosions occured after the end of operation when 
the machine had been idle for from a few minutes to two 
or more hours. The explanation of these accidents is simple. 
The machine had accumulated static on its external surface 
in sufficient amount to cause a spark when contact was made. 

If the charge on the machine is discharged through 
grounding such accidents will not occur. During dry, cold 
weather the air is full of static electricity, and any moving 
body accumulates a sufficient amount to produce a spark as 
is evidenced by a shock when one touches an electric button 
or lights a gas jet after scuffling along on a rug. It is a mis- 
take to believe that the flow of gas creates static although the 
explosion may occur at the point of exit of the gas because 
of a spark at that point. Two of the explosions, one ethylene 
and the other nitrous oxide-oxygen, in our hospital were 
caused by friction, one on the outside of the breathing tube, 
and the other on the outside of the bag, some distance from 
where the gas was being delivered to the patient. A relative 
humidity of 60 per cent will render surfaces conductive and 
prevent an accumulation of static. If the humidity in operat- 
ing rooms could be kept high enough charges brought in from 
outside would leak off. There are great drawbacks to this 
high humidity plan, which would need constant watching. 
Our plan for preventing electro-static explosions is to have 
all objects on which a charge might exist connected together 
by a metallic connection, and held at a standard potential 
such as ground. This floor plan was devised and installed. 
The floors and base are cloissonné terrazo, similar to the 
kind of floor used in some modern hotels. It consists of 
small squares of terrazo separated by narrow brass strips. 
These strips are place five inches on centres each way, and 
slotted together at the intersections. The entire surface is 
ground down to a smooth finish, which brings the edges of 
the strips flush with the floor. The general appearance is 
that of a tile floor with the joints brass instead of cement. 
This grille of brass strips is electrically connected together 
and then grounded to the water pipes. Every piece of mov- 
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able equipment has on the underside several small-link brass 
chains, long enough to drag on the floor. At least one of 
these chains is in contact with a brass strip. Thus all are 
grounded and a difference in potential is impossible. 
Operators and assistants, too, are grounded, owing to the 
smallness of the terrazo squares. Thus no one can bring a 
charge of different potential after going to another room or 
to ungrounded equipment. 

The netting covering the breathing tube and bags is made 
of tinsel cord which is connected to the metal frame of the 
machine. Pendent brass chains are fastened to the axles of 
the operating table and the gas machine to ground them to 
the floor. A chain is used with a small metal plate on one 
end which is placed under the patient to ground him to the 
table. The other end is thrown over the shield at the patient’s 
head and down to the grounded table. Experiments and the 
administration of more than 20,000 anzsthesias without the 
slightest indication of an explosion confirm the belief that this 
system of grounding and of electrical inter-connection pre- 
vents electro-static sparks. Electric fans of the alternating 
current type have no brushes, and may be used with safety 
in the operating room. If the room is small and 
the point of administration near the electric light switch, 
it is good protection to have mercury switches which do 
not produce a spark when turned on and off, or have the 
switches outside the operating room. The deaths from ex- 
plosions during oxygen-ether anesthesia lead to the belief 
that the mixture of pure oxygen and ether forms a more 
highly combustible agent than do ether and atmospheric air. 
A gallon of ether under proper air conditions has the explo- 
sive power of 75 pounds of dynamite. No one thinks of dis- 
carding ether because of the possible accidents for which it 
might be responsible. Then why abandon such a valuable 
agent as ethylene when its hazards can be as surely 
controlled ? 

A summary of the reported explosion gives: Ethylene, 
20 explosions with one injury and five deaths; nitrous oxide 
and ethylene, two deaths; nitrous-oxide-oxygen-ether, 39 ex- 
plosions with seven injuries and five deaths. Nine explosions 
occurred when the machine had been idle from a few minutes 
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to two hours or more. In two of these instances the machine 
had been used for ethylene, in the rest for nitrous-oxide- 
oxygen-ether. Two deaths were recorded as due to impure 


ethylene. 
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ABSTRACTS 


Spinal anesthesia in thoracic surgery. H. J. SHIELDS, M.B. 
in Canad. Med. Assoc. Journ., Nov. 1933, Pp. 528. 


The author holds that thoracic surgery offers more real 
difficulty to the anesthetist than does any other kind. The 
patients dealt with in this article suffered either from pul- 
monary tuberculosis or from extensive bronchiolectasis. 
Patients for thoracoplasty are chronic invalids. The first 
operations were done with intercostal nerve-block combined 
with a sedative. The induction of this anesthesia for an 
extensive thoracoplasty is in itself a major procedure and a 
strain on the patient. Next, nitrous oxide-oxygen, also with 
addition of an effective sedative, was employed, and is still 
in use for thoracoplasty of the upper ribs. The objections to 
this form of anesthesia are that secretions collected in the 
bronchial tree are not readily cleared, that surgical shock is 
frequent, and that the greatly increased pulmonary activity 
associated with the inhalation is probably harmful. Latterly 
spinal anesthesia has been used for thoracoplastics from the 
fifth rib downwards, and has given more satisfaction than the 
previous methods. It is true, nevertheless, that the proce- 
dure is trying for the patient, as traction on the ribs is inter- 
preted as such even if no pain is experienced. When, how- 
ever, a sedative of morphia and a barbiturate is given, and 
the patient warned that he will feel tugging sensations, the 
operation is not remembered as a trying ordeal. The patients 
are mostly young adults with sound cardio-vascular systems, 
and chest circulatory disturbances have not been observed. 
Some cyanosis is frequent, but being of respiratory origin, is 
improved by oxygen administration. The cough reflex 
being undisturbed, these patients clear their secretions easily. 
The operation of lobectomy inducing sudden collapse of one 
lung is complicated by the consequent squeezing out of con- 
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siderable amounts of secretion into bronchi and trachea. 
This makes it imperative that the patient be able to cough, 
or that means be at hand for prompt removal of the material 
by suction. The latter may be carried out when some form 
of endotracheal anesthesia is employed. From our experi- 
ence of 15 lobectomies with spinal anesthesia, however, we 
prefer this method. Preliminary phrenicotomy is necessary, 
for the phrenic carries sensory fibres from the mediastinal 
and diaphragmatic areas. Also the consequent immobiliza- 
tion of the operative area is an aid to the surgeon. Moreover, 
this preliminary partial immobilization of the lung minimizes 
the disturbance to the patient when the lung is suddenly col- 
lapsed on opening the pleura. In some patients a partial 
preliminary pneumothorax is effected. Such a patient under 
the high block can clear himself surprisingly well. More- 
over, being conscious, he can, on instruction, withold his 
cough when this is desirable during operation. An anzs- 
thesia is generally obtained lasting one-and-a-half to two 
hours without supplementary aid. The patients leave the 
operating table in better condition than after any other 
general or regional method of which we have had experience. 
The usual dose is 200 mg. novocaine in I0 c.c. of spinal 
fluid, injected in the third lumbar interspace. Anzsthesia is 
seldom higher than the fourth rib. 


Relative merits of spinal and ether anesthesia. H. L. Foss, 
M.D., and L. J. Scowatm, M.D. in Journ. Amer. Med. 
Assoc., Nov. 25th, 1933, p. I7II. 

The authors provide a useful and unbiased comparison 
based on the results in 4000 consecutive operations of all 
kinds, except minor ones, 2,000 being done under ether and 
2,000 under spinal. Every anesthetic was given by one of 
three trained administrators, and the personnel was un- 
changed throughout the series, so that comparison of the two 
methods is fairly made. The mortality result is remarkably 
close with the two kinds of anesthetic, 6.5 per cent for spinal 
and 6.8 per cent for ether. The rather high rate is explained 
by the fact that the hospital serves a large country area, and 
many of the patients with severe abdominal diseases are re- 


ceived late in the course of their ailments. Those deaths were 
p 
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included which occurred some days after operation as well 
as those happening more immediately. On the operating 
table there was only one in the spinal series as against 10 
in the ether. Pulmonary complications were found with 
about equal frequence in the two series. 


Pernocton in obstetrics. M. A. Castatio, M.D., in N.E.]. 
of Med., Oct. 12th, 1933, p. 784. 

After consideration of the pharmacology of pernocton, 
which is, of course, one of the barbituric acid compounds, 
the author gives his experience of its use in 103 cases out of 
a series of 700 delivered at the Sloane Hospital under the 
influence of pernocton. The intravenous route was as usual 
employed. The average dose was 4 c.c. given at the rate 
of I c.c. every minute and a half. The best effects were 
produced by giving the intravenous injection only till the 
patient fell asleep, usually within three minutes, and then 
completing the dose by intramuscular injection. A more 
prolonged effect is thus obtained than if the whole is given 
into the vein. The object aimed at was analgesia, never com- 
plete anesthesia. When this was desired at the perineal stage 
another general anesthetic was employed. The following 
amnesia was always notable. There was no tendency to pro- 
longation of labour, and often this was terminated sooner 
than had been expected. The chief untoward effect was 
restlessness, which can be controlled by small doses of scopo- 
lamine or magnesium sulphate intramuscularly. There is 
no untoward effect on the infant. 


Hypnotics and sedatives. A. R. Parsons in Irish Jour. 


Med. Sci., July 1933, p. 304. , 

The author reviews a number of drugs. He regards 
sodium amytal as a useful antidote to styrchnine poisoning. 
With regard to nembutal and other barbiturates he says that 
to keep them in solution a higher alkalinity than that of the 
blood is required. ‘‘Failing this they may be precipitated 
in the colloid state, act as a foreign body in the blood, and 
produce undesirable effects by disturbing the colloidal 
equilibrium of that fluid.’’ 
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Chorea treated by evipan sodium. GERALD SLOT, M.D., and 
R. S. McDapve, M.B., in The Lancet, Nov. 4, 1933, 
p. 1035. 

The patient, a boy of nine years, was the subject of 
severe chorea in whom rest had secured no improvement. 
Repeated injections, when needed, of 1 c.c. evipan (intra- 
venously) and on one occasion 2.5 c.c., resulted in immediate 
quelling of the movements and arrest of the disorder within 
four weeks. The authors believe the case to show that 
evipan in small doses may be used without harm to children, 
and that the drug has definite use in checking the tremors of 


chorea. 


Sodium soneryl as a basal narcotic. B. DespLas and G. 
CHEVILLON in Paris Méd., July 15th, 1933, p. 77. 

The authors report on 140 patients, including the subjects 
of laparotomy, intrathoracic operations, and operations on 
the thyroid. The drug was given by the mouth in cachets 
of 2} grains. The usual dose for adults was 4} grains at 
9 p.m. on the night before operation, and 6? grains on the 
morning of and one hour before operation. Before gastric 
operations the morning dose is given 1} or 2 hours before 
operation. The patients generally slept well after the night 
dose, and were usually sleeping or very drowsy when the 
anesthetic was given for operation. Slow shallow respira- 
tion makes the taking of the inhalation anesthetic for induc- 
tion of anesthesia longer than usual; but less anesthetic is 
needed and relaxation is complete. Post-operative vomiting 
is rare and amnesia common. 


External hysterographic studies of anaesthetic effects on 
parturient uterus. S.M. Dopen, M.D., in Anesthesia 
and Analgesia, Nov.—Dec., 1933, p. 225. 

The article gives a number of tracings of normal labour 
and others showing effects of anesthetics. Nitrous oxide 
caused no depression or cessation of intensity or frequency 
of uterine contraction. Ether had effects varying with the 
depth of the narcosis it was allowed to produce. In direct 
proportion to the depth to which ether is administered are 
the intervals between contractions prolonged and the inten- 
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sity decreased. They can be practically obliterated when 
the concentration of ether has reached the degree at which 
surgical anesthesia is obtained. On the other hand when 
the ether absorbed by the patient is eliminated contractions 
begin to recur and increase in intensity and in frequency 
at about the same rate at which they were decreased. This 
property of ether has often life-saving value when rapid 
intra-uterine manipulations must be carried out, when excess 
pressure is being exerted on the foetus, when a contraction 
ring must be relaxed, or when danger of rupture of the 
uterus is imminent due to a weak hysterectomy scar or to 
the inadvised administration of an oxytoxic, or when any 
condition arises calling for the stoppage of labour. 























17 


CASUAL COMMENTS 


UNEXPECTED FATALITIES AFTER ANZSTHESIA. 

A RECENTLY reported case which was tried in the Coroner’s Court 
illustrated in striking fashion a problem that has faced most anes- 
thetists at one moment or another in their career of practice. It is the 
problem of a death occurring within a day or two of an anesthesia which 
gave no cause for anxiety. Most anesthetists of experience have been 
confronted with this unpleasant surprise, a patient who leaves the table 
in good condition, but succumbs either without regaining consciousness, 
or not very long after doing so. The factors in the event no doubt vary 
greatly, and in some instances the determining cause may be fairly 
obvious. In other instances this is not at all true, and many solutions 
may be offered, not one of which can be proved to be the real one. 
‘Post-operative shock’’ is the term applied to the fatal condition in 
many of these instances, but it is often loosely and inappropriately 
used. If it means anything definite, presumably it means that shock 
arose after operation, but due to what was done at the time. This would 
supposedly be the ‘‘secondary shock’’ due to histamine or like bodies 
which is distinguished from the primary shock, caused by severe stimu- 
lation which results in exhaustion of the vasomotor centre. Some, how- 
ever, suppose that ‘‘post-operative shock’’ may really be of this nervous 
kind. They maintain that it is only delayed in showing itself by the 
effects of the anesthetic; when these have passed away then the masked 
condition of shock becomes apparent. However this may be, it seems 
that this explanation can be offered only when the operative interference 
has been really severe. All anesthetists have had experience of fatali- 
ties in which this had not been so. Fatalities occasionally follow un- 
expectedly on operations, the severity of which did not lead to the 
anticipation of a failure to recover. Since there is in these instances 
apparently no justifiable reason for attributing the death to the surgical 
operation, it is natural that the fatality is usually ‘‘accredited’’ to the 
anesthetic. Even in these instances, however, this assumption should 
never be made unless there has been a post-mortem examination which 
has shown no cause of death. Coronary thrombosis, pulmonary embo- 
lism and other fatal accidents have been revealed post-mortem when 
there had been no obvious reason to anticipate the finding of anything 
of the kind. 

With regard to those instances in which death occurs within a few 
hours, or a day or two, of an operation severe enough to cause serious 
shock, instances of so-called post-operative shock, the evidence is con- 
siderable for incriminating the anesthetic. There are, of course, limits 
to the amount of damage which every individual can stand, and these 
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limits may be indiscernible and therefore overstepped by the surgeon, 
with the consequence that the patient fails to recover. On the other 
hand there are similar limits to the ability of an individual to recover 
from the effects of a poisonous anesthetic after prolonged exposure to 
its effects. The grave results of this exposure may not be manifest on 
the operating table. They become obvious during the hours or days 
following operation. They are the outcome of an overthrow of the 
whole bodily metabolism by the long exposure to a deleterious influence. 
This overthrow is the main factor which, combined with the depression 
of vitality due to severe operation, prevents recovery in the class of 
patient to whom we are now referring. There is plenty of experimental 
evidence to support this contention, that the anesthetic is the true 
cause of death in many instances of post-operative shock, but more 
convincing, to our minds, is the clinical evidence of results achieved 
in severe abdominal operations when these are performed under some 
form of local anesthetic with none or only the smallest amount of 
general narcosis. Any anesthetist who has had the opportunity of 
observing patients after any severe abdominal operations carried out 
in these conditions must be struck by the admirable state of the patient 
on the return to bed; a state which it is impossible to achieve by the use 
of general anaesthetics for operations of equal severity on patients in 
equally feeble state of health. It is this difference on which Professor 
Finsterer, who has done so much work with splanchnic analgesia, lays 
such stress, and he has certainly demonstrated in his own practice a 
great saving in ‘‘post-operative shock’”’ by replacing general with local 
anesthesia. 

It is easy, of course, to argue that general anesthesia has not 
received on the Continent the attention which it has had here, and 
that probably Professor Finsterer never had at his disposal the best 
results that can be achieved by skilful handling of general anesthetics. 
It may be true that skilled use of gas and oxygen, and the best 
machines, were not available in Vienna; but does anyone maintain that 
with ‘‘gas and oxygen”’ as the only anesthetic, severe intra-abdominal 
operations can be carried out to the satisfaction of the surgeon? It is 
common knowledge that relaxation is never enough unless a more 
potent anesthetic is used for at least some portions of the operation. 
It is quite true that, in our opinion, the best practice generally involves 
the use of nitrous oxide and oxygen as the only inhalation anesthetic in 
these instances; but the main source of insensibility of the tissues dealt 
with must be some form of local analgesia; by this we mean, of course, 
to include splanchnic and sometimes intra-spinal injections. 

The case which gave rise to these comments was that of a woman, 
aged 38, who underwent an operation for vesico-vaginal fistula. The 
operation was on a Monday, and she died on the following Wednesday 
without regaining consciousness. The night before operation she 
had one and a half grains of nembutal, and on the morning of the 
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operation three grains, both doses by the mouth. She had also a 
hypodermic of morphia and atropine. The anesthesia was started by 
ethyl chloride and continued by ether on an open mask. The operation 
lasted two hours, and before she left the table the reflexes had 
returned. Later she showed excitement and so was given an injection 
of omnopon. Next day, although she occasionally opened the eyes, 
there was no real return of consciousness. She gradually sank and died 
on the third day. Blood transfusion and glucose injection were em- 
ployed on the day after operation, and the next morning lumbar punc- 
ture and more infusion. Pneumonia was present before death. Post- 
mortem, no gross lesion to explain the death was found. The blood 
urea was higher than normal, indicating retention of urea in the blood 
and some breaking down of kidney tissue. In the cerebro-spinal fluid 
and in the urine was found a member of the barbituric acid group, 
presumably nembutal. Owing to this discovery it was stated that the 
death could not be dissociated from the use of nembutal. It is 
plain, however, that after two hours of ether and the use of several 
different drugs it is impossible solely to incriminate any one of the 
narcotic agents employed on this patient. Presuambly the body meta- 
bolism was fatally upset. The part played in this upset by long 
ether inhalation and by the various drugs must remain conjectural, 
and one can only wonder whether the elimination of any one of them 
would have prevented the fatal result. The patient was septic, to the 
extent that there was an infected ovary in addition to the vesico- 
vaginal fistula, and no doubt her state played a part, probably a 
dominating part, in the reaction to the stress of operation and drugging. 


CORONERS AND ANZESTHETISTS. 
For a good many years now, twenty-five or so at least, there has 
been among anesthetists generally a feeling of dissatisfaction at the 
relationship between coroners and themselves. Anesthetists are dis- 
turbed both by the arrangements according to which they are sum- 
moned to the Coroner’s Court and by the circumstances surrounding 
their appearance there. In this dissatisfaction there is no personal 
element. Anesthetists are fully alive to the great consideration with 
which they are commonly treated by the Coroner in his examination. 
It is the system in prevalence with which the anaesthetists find fault. 
Let us look at their reasons. In the first place there is, they maintain, 
no uniformity about the premises according to which a coroner does or 
does not order an inquiry. The practice varies not only in different 
parts of the county but in different boroughs of the same town. The 
anesthetist does not know, in the vernacular, ‘‘where he is.’’ He does 
not know when he should or may or must inform the coroner of 
fatalities occurring in connexion with his work. Suppose that the 
fatality is one on the operating table, must he inform the coroner, even 
if the cause of death is plainly of surgical and not of anaesthetic origin 
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—the accidental severance of a great vessel, for example, or the rupture 
of an aneurysm? The death is during, but in no way due to, anaes- 
thesia. Why should the anzsthetist be saddled with the onus of in- 
forming the coroner or of appearing at the inquest rather than the 
surgeon concerned? 

Again, the anesthetist is puzzled by the discrepancy in the practice 
of different coroners as to the period during which they hold the anaes- 
thetic responsible for a fatality. There are some who do not expect the 
anesthetist to inform them of a death unless this takes place on the 
operating table. Others expect the information if death follows 
within twenty-four hours of an operation; others only if the patient 
failed to recover consciousness before death. 

From the point of view of the collection of knowledge which may 
help to diminish anesthetic fatalities the present system of coroners’ 
inquiries is condemned more convincingly than from any other aspect. 
There is a gross waste of valuable clinical and pathological material 
which, properly co-ordinated, might be of great scientific and practical 
value. Look at what happens to patients in great hospitals on whom 
an inquiry is held at the coroner’s order, with regard to death at or 
soon after an operation. The post-mortem examination is made by a 
pathologist appointed by the coroner, somewhere away from the 
hospital. Those with the most material clinical knowledge regarding 
the fatality, the surgeon, anesthetist, and assistants, are not necessarily 
and not usually present at the examination, and the clinical notes and 
records concerning the patient are at the hospital. Those concerning 
the post-mortem remain in the vicinity of the Coroner’s Court. The 
two sets of information, which together might be of great scientific 
and clinical value are divorced, never brought together, and rendered of 
no service to anyone. If there were no other reason for modifying the 
present procedure this alone would be sufficient cause. 


CONFINEMENTS. 
ANZSTHESIA for confinements continues to give rise to much con- 
troversial expression of opinion. The medical world is becoming 
divided on this question into Capsulites and Non-Capsulites. Those who 
write showing how valuable they are finding Rivett’s chloroform cap- 
sules are promptly countered by letters from others showing the useless- 
ness or the dangers of these little contrivances. A mask has also been 
devised and described to facilitate their use. We imagine that at no very 
distant date the controlling body will have to make up its mind and 
express it in regard to the use of anesthetics by midwives, whether, 
that is to say, it desires its members to be entitled to use anesthetics, 
and if it does so, what arrangements it proposes for the necessary in- 
struction and practice. For practical purposes the whole difficulty lies 
in solving the problem of how to provide the desired analgesia for 
patients attended only by midwives. In hospitals and in the practice 
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of medical men there is, at any rate, no theoretical difficulty at all. 
The only practical difficulties are provided in the latter circumstances 
by the amount of time to be disposed of for the administration of 
anaesthetics, the frequent difficulty of securing a second practitioner, 
and financial considerations. The methods involved are a secondary 
consideration and subject to individual opinion. The big broad ques- 
tion is: Shall effective analgesia be at the disposal of the large number 
of women now delivered by midwives, and if so, how is this to be 
brought about. The ideal, of course, would be that they should be in 
the hands of an anesthetist whenever an anezsthetic was desired. 
Under present economic arrangements that is a mere dream. 
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SECTION OF ANASTHETICS 
(ROYAL SOCIETY OF MEDICINE). 


THE opening meeting of the Session took place on November 3rd. Dr. 
H. P. Fairlie, president, was in the chair, and gave an address on 
‘‘Anesthesia in Gynecology.’’ The following is an abstract of the 
paper :— 

Since 1925, when he read a paper before the Section, the author 
has modified his views with regard to chloroform, and employs it less 
and less, partly because of its immediate danger, but also because of 
the delayed risk. 

The operations of gynxcology are divided into two classes: (1) 
Minor, including perineal repairs, colporrhaphies, vaginal hysterec- 
tomies, d. and cs., etc.; and (2) Major, abdominal sections. For both 
groups routine pre-medication is a combination of morphia and nem- 
butal, the former in one-sixth, and the latter in three-grain doses. 
This combination is superior to either drug given alone. The fact that 
nembutal acts so well administered orally makes it very convenient. 
The general result is a fairly profound sleep, and in those cases in 
which the patient is not actually sleeping, the anxiety and nervousness 
which so often precede operation are removed. 

For Group (1) three methods of anesthesia are described :—(a) 
Ethylene and oxygen, producing in nearly all cases an adequate depth 
of anesthesia without the addition of ether. A safe type of anesthesia 
and one from which recovery takes place quickly. (b) Planocaine in 
20 per cent solution made up with sodium bisulphate as a spinal 
anesthetic, described by Mr. Dickson Wright. The solution being 
hyperbaric is given in the sitting position and the head and shoulders 
are kept raised. The dose usually injected is 0.5 c.c. In those patients 
for whom a general anesthetic is inadvisable he finds this method 
useful. (c) Sodium evipan given intravenously, although rather un- 
certain in its action, seems to serve well for such minor operations as 
curettings and insertion of radium. 

In Group (2), major operations, the author’s choice is between ether 
administered with a little additional oxygen to counteract the asphyxial 
tendency which the Trendelenburg position occasions, and spinal anzs- 
thesia with percaine. For intra-abdominal pelvic surgery the latter is 
a very safe method for two reasons: Firstly, the dose required is 
comparatively small, and, secondly, the Trendelenburg position helps 
materially to prevent the fall of blood-pressure which a spinal anes- 
thetic tends to produce. 
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Dr. Z. Mennell regarded gynzcological patients generally as easy 
subjects. All lower abdomen work was a ‘‘soft job’’ for the anesthetist. 
He did not think any elaborate technique necessary and maintained 
that excellent results were obtained merely by gas and ether with 
Clover’s inhaler. He admitted that he found himself using chloroform 
in this branch of work more than he formerly did. Fat women in the 
Trendelenburg position were well managed by a light chloroform anes- 
thetic. 

Mr. Ronald Jarman relied almost entirely on evipan with preliminary 
morphia for the minor operations. 

Dr. Howard Jones demonstrated his views of the physics of intrathecal 
injections, and controverted Dr. Hadfield’s contention for the safety of 
stovaine, which was supported by Dr. Cecil Hughes. His method was 
an infiltration of the cerebro-spinal fluid with light percaine solution as 
far as the fifth roots which lie under the fourth dorsal spine and was 
merely a manceuvre in regional anesthesia. When the curve of the 
spine is examined in the ventral position it is seen that this is the 
only possible position in which the body can be placed without having 
the injection disturbed and diluted by spinal fluid. If the volume 
injected is small it will spread as far as the highest point of the curve 
but will suffer dilution. For pelvic work the injection should always 
be made between Lq4 and 5 and the patient placed in the ventral 
decubitus in Trendelenburg slope in order that the smallest amount 
of sacral fluid may come into play. High Trendelenburg position in- 
troduced serious mechanical disadvantages for the patient. The dia- 
phragm, acting alone if intercostal nerves are blocked, had to pull up 
the lungs as well as the heavy abdominal contents, besides being im- 
peded if packs were used. Measurement of the spine must be made to 
determine the correct volume to inject. 

Considerable discussion took place over the question of giving nitrous 
oxide and oxygen in conjunction with spinal anesthetics for major 
abdominal operations, and Mr. F. F. Waddy with others laid stress 
on the necessity for full oxygenation of the patient when this method 
was employed. 

Dr. Blomfield recounted the case of a young man in whom a short 
operation under evipan was followed after two days by such severe 
vomiting and headache that at one time death appeared imminent. 
There was complete recovery after several days. Careful neurological 
examination disclosed no cause for the symptoms, which were attri- 
buted to evipan in the absence of all other explanation. 

At the meeting on December 1st Mr. Etherington Wilson read the 
paper of which we print a full résumé on pp. 43-55. The paper was 
excellently illustrated by cinematograph films. 








ASSOCIATION OF ANAESTHETISTS OF GREAT 
BRITAIN AND IRELAND 


THE annual general meeting of the Association was held on October 
2oth at the rooms of the Medical Society of London. The election of 
officers, council, and representatives resulted as follows :— 

President: Dr. H. W. Featherstone. 

Vice-President: Dr. J. Blomfield. 

Treasurer: Dr. Z. Mennell. 

Secretary: Dr. W. Howard Jones. 

Council: Messrs. H. E. G. Boyle, St. Bartholomew’s; G. Ramsey 
Phillips, St. Mary’s; C. F. Hadfield, St. Bartholomew’s; Ashley Daly, 
London Hospital; Cecil Hughes, King’s; C. W. Morris, University Col- 
lege Hospital and Royal Free; E. Apperly, Middlesex; G. Rawdon 
Smith, Liverpool; S. Thompson-Rowling, Leeds; A. L. Fleming, Bristol; 
I. Magill, Westminster Hospital. 

Representatives: Messrs. H. P. Fairlie, Glasgow; H. Torrance 
Thomson, Edinburgh; J. Ross Mackenzie, Aberdeen; H. Gorton Greaves, 
Cardiff; W .T. Dakin Mart, Sheffield; W. Duigan, Oxford; C. H. Budd, 
Cambridge; J. Beckett, Dublin. 

The annual report of the Council was then presented. It stated 
that during the past twelve months—that is to say, in the first full year 
of the Association’s existence—the Council had met on seven occasions, 
and there had been one general meeting since the last annual meeting. 
With regard to membership, the maximum number of ordinary mem- 
bers which the rules permit is 150. There are now elected 120, and 
it is the intention of the Council to continue to nominate only those 
candidates who, being eligible under Rule 4, are in full sympathy with 
the aims and objects of the Association. 

In order to extend the influence of the Association, and to co- 
ordinate the activities of anzsthetists, corresponding members have 
been appointed from other parts of the British Empire and from the 
United States, while in those British Medical Schools where there is 
not a member on the Council, representative members have beer 
elected. 

Endeavours had been made to persuade teaching hospitals to adopt 
the practice, where it was not already in being, of appointing one or 
more anesthetists to the Medical Board. One of the Liverpool hos- 
pitals had acted in accordance with and as a result of the representations 
of the Association. 

The University of London and one or two of the Medical Schools 
were, in response to the Association’s suggestions, seriously considering 
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the question of payment to anesthetists attached to the surgical teach- 
ing units. 

The British Medical Association had conferred with the Association 
regarding the rate of sessional payment for anesthetic services in the 
Municipal Hospitals. 

The London County Council had informed the Association that the 
arrangements made for their new anesthetic service would be subject 
to review. Several of the Association’s members have joined the 
County Council’s Anzsthetic Panel, and it is hoped that they will 
continue to press for the scale of the British Medical Association. 

At Plymouth the new municipal anesthetists are offered the rate 
which was agreed on between the Association and the B.M.A. 

During the past year, with the help of Dr. C. M. Walter, Research 
Engineer to the Birmingham Gas Committee, Colonel Walker, of 
Vickers-Armstrong, and Colonel Thomas, of the Home Office, steel 
cylinders of great tensile strength aad remarkable lightness had been 
introduced. Dr. Walter had given the Association a demonstration on 
this subject. 

The question of a Diploma in Anaesthetics had been before the 
Council whose attention was still being given to the question; and this 
was true, too, of the regulations for coroners’ inquests and of publicity 
concerning anzsthetists and their work. 

The report concluded with the assurance that steady and persistent 
endeavour would, with the passage of time, enhance the prestige of 
anesthetists and improve the conditions and the quality of their work. 

The Treasurer presented his report for the year, showing a highly 
satisfactory financial position with substantial balance in the bank. 

Dr. Howard Jones brought forward the question of anesthesia in 
child-birth, which had, he said, become critical with the suggesting of 
distributing chloroform capsules to midwives for use at confinements. 
He held that this would be a dangerous step involving the risk of mid- 
wives using chloroform in other forms. The Association should, he 
believed, express a clear opinion on the questions involved, which in- 
cluded administration of anesthetics by persons not medically qualified, 
and the special training of midwives. Many members took part in the 
discussion which followed, and finally a resolution, proposed by Dr. 
Probyn Williams and seconded by Dr. Kirkby Thomas, was unani- 
mously passed:—‘‘That this general meeting of the Association of 
Anesthetists of Great Britain and Ireland views with concern any 
increase in the administration of anesthetics by unqualified persons 
as a danger to the public; and hopes that if the practice is to be 
extended to midwives it will only be allowed under strict regulations 
and after adéquate instruction.’ 

Dr. H. J. Minnitt demonstrated an apparatus for procuring pro- 
longed analgesia with nitrous oxide and oxygen, which had been used 
for obstetric work in hospital practice. 





86 British Journal of Anzsthesia 


After observation from Dr. Chambers, of Doncaster, Dr. H. S, 
Sington drew attention to the desirability generally of the anesthetists’ 
fee being considered as a separate entity from that of the surgeon, 
and many members expressed their opinions, some for and some against 
this idea. 





